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METHOD OF RESOURCE ALLOCATION IN A
COMMUNICATION SYSTEM

CROSS REFERENCE TO RELATED
APPLICATIONS

This application 1s based on and hereby claims priorty to
United Kingdom Application No. 0600814 .8 filed on Jan. 17,

2006, and United Kingdom Application No. 0602397.2 filed

on Feb. 7, 2006, the contents of which are hereby incorpo-
rated by reference.

BACKGROUND

Described below 1s a method of resource allocation 1n a
communication system, in particular mobile communica-
tions.

In orthogonal frequency divisional multiple access
(OFDMA) downlink as proposed for Universal Mobile Tele-
communications System (UMTS) Terrestrial Radio Access
Network (UTRAN) long term evolution (L'TE), two methods
of transmitting data are suggested. One 1s localized transmis-
s10n, 1n which contiguous groups of tones are allocated to a
user and the other 1s distributed transmission, 1n which the
tones allocated to a user are not contiguous and are distributed
across a certain bandwidth. OFDMA has a time and fre-
quency grid comprising 7 symbols, each with a discrete fre-
quency for transmission of information. The quality of a
signal from a mobile user device, or user equipment (UE)
tends not to change with during the 7 symbols, but does
change with frequency. According to the related art, a slow
moving UE can report signal quality at range of frequencies
and then be scheduled localized resource blocks at frequen-
cies for which the terminal has a good radio channel, but this
does not work as well when transmitting to groups, or if the
transmitter 1s fast moving. In the related art, when operating,
in distributed mode, the transmission 1s made across the
whole bandwidth taking a random choice of available tones.
However, 11 also scheduling a localized transmission, there
would be a clash with the tones which have been allocated
randomly to the distributed terminal, so 1t 1s necessary to
notily the localized terminals of which tones are already in
use.

SUMMARY

Described below 1s a method of resource allocation 1n a
communication system, setting specific time and frequency
chunks within a band to provide localized and distributed
resources for each of'localized and distributed users; wherein
signalling of resource allocation for each user 1s 1n the chunk
at the same frequency range as the frequency range of the
allocated resource or a subset of the frequency range of the
allocated resource. This enables coexistence of localized and
distributed transmissions 1n the same band at the same time,
without having to notify the localized user with signalling that
allows users to recognise their downlink allocations.

The method may include dividing chunks allocated to dis-
tributed resources into sub-chunks and allocating to users a
sub-chunk within each chunk of a set of chunks allocated to
distributed resources, wherein the number of sub-chunks 1s
determined by the total number of chunks allocated to dis-
tributed resources within a band. A band of minimum band-
width may be formed of three chunks. Users requiring more
than the mimimum bandwidth may be allocated resources
over multiple bands.
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2

Signalling of resource allocation for a user requiring more
than the mimmum bandwidth may be given 1n only one band
and include an identifier of which earlier or later bands also
contain resource for that user. The multiple bands may be
adjacent.

All three chunks per band could be allocated to distributed
resources, but at least two chunks per band may be allocated
for distributed resources. Distributed resources may be allo-
cated to a first and a third chunk. A chunk may include a
number of tones during a specified time duration. Tones
within a chunk may be allocated to different distributed users,
such that the total number of tones available to each user,
across all the distributed chunks that have been split between
the users, 1s the same.

Typically, each band has a bandwidth of 1.25 MHz. Allo-
cation of localized and distributed resources to a particular
chunk may be determined from blind detection based on the
signalling structure, because the signalling 1s located 1n the
same band as the allocated resources.

The method may be applied to an orthogonal frequency
division multiple access communication system.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other aspects and advantages will become more
apparent and more readily appreciated from the following
description of the exemplary embodiments, taken 1n conjunc-
tion with the accompanying drawings of which:

FIG. 1 illustrates options for multiplexing distributed
resource channels;

FI1G. 2 illustrates local resource allocation:

FIG. 3 illustrates distributed resource allocation on chunks
1 and 3, shared between two users;

FIG. 4 1llustrates distributed resource allocation on chunks
1. 2 and 3, shared between three users;

FIG. 5 1llustrates distributed resource allocation on chunks
1 and 3 of two sub-bands shared between four users:

FIG. 6 1llustrates distributed resource allocation on chunks
1, 2 and 3 of two sub-bands shared between six users;

FIG. 7 1llustrates distributed resource allocation on chunk
2 of two sub-bands, shared between two users;

FIG. 8 1llustrates distributed resource allocation on chunk
2 on four sub-bands, shared between four users; and,

FIG. 9 1s a flowchart of a user equipment signalling decod-
ing procedure;

FIG. 10 illustrates an example of how complexity in the
method can be reduced;

FIG. 11 illustrates an example of how complexity in the
method can be reduced; and,

FIG. 12 illustrates an example of how complexity in the
method can be reduced.

(L]
By

ERRED

DETAILED DESCRIPTION OF THE PR.
EMBODIMENT

Retference will now be made in detail to the preferred
embodiments, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals
refer to like elements throughout.

According to the related art, scheduling information 1is
divided into two types: allocation of a user equipment (UE) to
a particular portion of the spectrum; e.g. a 5 MHz UE to a
portion of the bandwidth of a 20 MHz basestation; and allo-
cation of time/frequency resources to a UE within the oper-
ating band as specified. It 1s assumed that the first type of
allocation does not contribute to multi-user diversity (MUD),
but 1s important for radio resource management. Signalling to
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move users between sub-bands may be carried via (e.g.) radio
resource control (RRC) signalling and 1t 1s assumed here that
the dedicated control channel (DCCH) carrying this signal-
ling will be mapped to the scheduled shared transport chan-
nel.

The mnformation 1n second type of allocation allows for fast
management ol resources and exploitation of multi user
diversity. It 1s assumed that this information 1s assigned on
resources 1n the first symbol or two of each sub-frame that are
dedicated for carrying this scheduling information. Further-
more, the resource 1s partitioned mto 375 kHz frequency
chunks, where each chunk 1s allocated for the remaining
duration of a sub-frame and that this 1s the minimum unait that
can be allocated using fast scheduling signalling.

Two basic approaches have been proposed; one involves
placing tones for distributed users within the allocation to
localized users and letting the localized users know which
tones have been allocated to the distributed users. The second
involves setting aside bands of tones, regularly spaced 1n the
frequency domain, for these users. These are illustrated 1n
FIG. 1.

Since localized resources are generally scheduled to fre-
quency chunks for which a user has good signal to interfer-
ence ratio (SIR), it 1s desirable to locate the signalling indi-
cating allocation of such resources in the same frequency
bands as the resources themselves. Thus, the tones corre-
sponding to the allocated resource 1n symbol 1 are used for

conveying allocation information including modulation type;
duration of allocation; optionally, the number of consecutive

chunks; and a UE identifier (ID) (cyclic redundancy check
(CRC) mask). This can be seen in FIG. 2. Each localized
chunk has 25 contiguous tones 1 all 7 symbols. The first
symbol contains allocation information indicating to which
user the chunk has been allocated

The location of the allocated resource 1s implicitly known
from the location of the signalling. Furthermore, 1t 1s assumed
that transport format and hybrid automatic repeat request
(HARQ) information 1s conveyed as part of the allocated
resource using something equivalent to a transport format
combination indicator (TFCI). The “number of consecutive
chunks” field may be usetul for reducing signalling overhead
i the scheduler 1s likely to allocate consecutive chunks to a
user. In the case of multiple contiguous chunks being sched-
uled to a user, the control symbol contains the control infor-
mation 1n the frequency band of the first chunk, including the
number of consecutive chunks that are allocated to the user.
The tones in the first symbol relating to the remaining con-
secutive allocated chunks are then assumed by the terminal to
be part of the data payload.

For distributed resource allocation, given the lowest band-
width UE, at 1.25 MHz, then there are only three time and
frequency chunks. Thus, for allocating distributed resources,
either 1, 2 or 3 chunks can be used for distributed tones.
Within each 1.25 MHz segment of a basestation’s transmuit
bandwidth, distributed resources are allocated to either the
middle chunk only, the first and last chunks, all 3 chunks, or
none of the chunks. Since distributed users might cover 1.25
MHz, or a greater bandwidth, 1t 1s desirable for the allocation
signalling for distributed users to be distributed 1tself 1n some
way, 1n order to improve reliability.

Typically, a constraint 1s placed on distributed resources
that they are allocated in units of 25 tones; 1.e. the same
allocation unit as used for localized resources.

In the following description, for the sake of clarity, tones
allocated to a user within a chunk are depicted as contiguous.
Note however that regularly spaced distributions of tones

10

15

20

25

30

35

40

45

50

55

60

65

4

within a chunk, with offsets for different users can also be
employed, to further improve performance.

Consider firstly a 1.25 MHz terminal, which can be allo-
cated distributed resources 1n either the first and third chunks
or all 3 chunks (allocation 1n the second chunk only 1s not
relevant 1n this case since that would be the same as a local-
ized allocation). Signalling to indicate that distributed
resources are scheduled for the user 1s located 1n frequency
bands 1 and 3 for the case of chunks 1 and 3 being used for

distributed resources, or in bands 1, 2 and 3 for the case of all
3 bands being used.

If chunks 1 and 3 are employed, up to 2 users can be
accommodated (The first user uses 12 tones in chunk 1 and 13
tones 1n chunk 2: the other user uses 13 tones in chunk 1 and
12 tones 1n chunk 2, assuming 25 tones per chunk). The
signalling for the first user 1s indicated 1 a first OFDM
symbol using the first 12 tones in the first frequency band and
the first 13 tones in the second band for user 1. Similarly for
user 2, the last 13 tones in band 1 and the last 12 tones in band
2 are used. The signalled information includes modulation
format; scheduling duration information; the number of 1.25
MHz sub-bands in distributed allocation; 1n this case 1; the
number of consecutive allocations, 11 applicable and the UE
ID as a CRC mask.

The “number of consecutive allocations™ field may be used
in a similar manner to the “number of consecutive chunks”
field for the localized signalling; 1.e. 1n the case that the
scheduler allocates a terminal multiple chunks of distributed
resources. The signalling in the first resource indicates the
allocation and the amount of consecutive units, whilst the
control tones relating to the remaiming resource units are
assumed to be part of the data payload.

It all 3 chunks are allocated to distributed users, the band 1s
split into 3 parts (8 tones 1n 2 chunks and 9 tones 1n a third for
cach user). In a similar manner to the distributed chunks case,
the frequency band 1n the first OFDMA symbol i1s divided into
3 sections 1n each band, 1n which a third of the signalling
information 1s sent for a user. By combining the signalling
information across 3 chunks, each scheduling message 1s
decoded.

Consider now the case of a larger bandwidth terminal. A
terminal 1s allocated 1, 2, 4, 8 or 16 of the 1.25 MHz sub-
bands within which distributed resources are transmitted.
Suppose that there are two 2.5 MHz users who are allocated
25 distributed tones, which are to be distributed across 2 of the
1.25 MHz sub-bands. Three cases are considered: firstly that
chunks 1 and 3 are used for distributed resources i each of the
1.25 MHz bands. Signalling of usage of distributed resources
1s made 1n the same manner as described for the 1.25 MHz
user; 1.€. the distributed frequency bands are split into 2 parts
and 1n the first OFDMA symbol signalling 1s partially in band
1 and partially in band 3 as in FIG. 3. In this case, the upper
part of the allocation 1s split between the two 5 MHz users that
are using 2 of the 1.25 MHz bands. In the first 1.25 MHz band.,
signalling 1s placed for user 1. However the “number of 1.25
MHz sub-bands™ field 1s set to +2 1n this case. This indicates
to the terminal that it should use half of the allocated half
chunk 1n this and the next 1.25 MHz band. The second user 1s
indicated in the second 1.25 MHz band with a number of

sub-bands indicated as -2, showing that the user should use
the second half of the half chunk for this and the previous 1.25
MHz band. The other half of the allocated distributed chunks
are allocated to two further 1.25 MHz users; one 1n each band.
The Distributed resource allocation described 1s 1llustrated in
FI1G. 5, where chunks 1 & 3 are shared between 4 users, of

which two users are 2.5 MHz users and have their distributed
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allocation located 1n 2 of the 1.25 MHz sub-bands and the
other two users are allocated distributed resource within only
1 1.25 MHz sub-band

In the case of chunks 1, 2 and 3 being used 1n each 1.25
MHz band, the same principle 1s employed for indicating
users that utilise two of the 1.25 MHz bands, as shown 1n FIG.
6. Here, the distributed resource allocation on chunks 1, 2 &
3 1s shared between 6 users. Two users are 2.5 MHz users and
have their distributed allocation located 1n 2 of the 1.25 MHz
sub-bands. The other four users are allocated distributed
resource within only 1 of the 1.25 MHz sub-bands.

In the case of only chunk 2 being used, 2 users can be
allocated half of the chunk 1n each of 1.25 MHz blocks 1n a
similar manner. FIG. 7 shows distributed resource allocation
on chunks 2 shared between 2 users, who are both allocated
resources 1n 2 of the 1.25 MHz sub-bands.

The same principle 1s applied 11 a distributed resource 1s to
be split amongst 4 users 1n 4 of the 1.25 MHz sub-bands. In
this case, the chunk, half chunk or third chunk 1s split between
4 users, with each user being indicated in one of the 1.25 MHz
sub-bands. User 1 1s indicated in band 1, with a number of
chunks indication of 3; 1.e. the following 3 chunks are used.
User 2 1s indicated 1n the second band with a duration (-1, 2);
1.€. the preceding 1.25 MHz band and the following 2 bands
are also considered in allocating distributed resources. FIG. 8,
shows distributed resource allocation on chunk 2 shared
between 4 users, who are all allocated resources 1n 4 of the
1.25 MHz sub-bands.

A flowchart of the described process from the terminal
point of view 1s shown 1 FIG. 9 giving the UE signalling
decoding procedure.

The method provides a resource allocation scheme in
which the time and frequency of the allocated resources 1s
determined from the time and frequency of the allocation
message. A resource allocation procedure for distributed
resources 1s based upon allocating localized resource chunks
be used for distributed users and then subdividing these
chunks in the frequency domain in a methodical manner
according to their number, 1.e. 2 chunks are subdivided nto 2;
3 chunks are subdivided into 3 and so on. The resource allo-
cation procedure 1s conveniently based upon 1.25 MHz sub-
bands, for which the resource allocations 1n several sub-bands
are further combined for larger resource users, but the
resource allocation signalling for each user 1s kept within one
of the 1.25 MHz sub-bands. The resource allocation proce-
dure may be based on 1.25 MHz sub-bands, for which larger
bandwidth users are signalled a resource allocation in one of
the sub-bands, which also indicates allocated resource in
neighbouring sub-bands and from which the time/frequency
location of the resource allocation 1n the neighbouring sub-
bands can be inferred.

The resource allocation scheme can be one 1n which the
type of resource allocation (1.e. localised; distributed across 1,
2 or 3 chunks) 1s not signalled, but 1s inferred based on blind
detection of the signalling, because the signalling 1s located 1n
the same band as the allocated resources

There are a number of advantages of the method, including,
the fact that allocation signalling 1s made at the same frequen-
cies as the allocations; so for localized users this leads to the
signalling being at frequencies for which radio conditions are
good. The allocation signalling 1s typically de-codable by all
UE bandwidths and 1s seli-contained within a sub-frame.
There 1s flexibility to allocate distributed resources across
1.25 MHz or larger bandwidths and no need for localized
users to know distributed resource allocations or vice versa.
(Given the efficient signalling, there 1s no need to explicitly
transmit the location of resource allocation
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A problem with the method described above 1s that some
degree of blind detection of signalling by a terminal 1is
required. The blind detection 1s carried out by attempting to
decode a number of potential signalling formats or locations
and then checking the CRC to see whether information was
indeed present. The use of blind signalling detection enables
an optimised signalling format that 1s power and bandwidth
cificient. However, potentially such blind detection repre-
sents a non insignificant complexity to the terminal, which
has to decode the signalling in the minimum possible time 1n
order to maintain low latency. Therefore, the a methodology
1s provided for adapting a standard Viterbi decoding algo-
rithm 1n order to mitigate the potential complexity increase
caused by the blind detection of the signalling. This imple-
mentation brings advantages by reducing complexity for the
terminal.

As described above, there four possible formats/locations
for signalling within a 1.25 MHz sub-band. For “Localised”
users, signalling 1s located on N contiguous sub-carriers (on
one OFDM symbol), where N 1s the size of a chunk. For
distributed users, the signalling may be located either on N
contiguous sub-carriers (on one OFDM symbol), where N 1s
the size of a chunk; on the first (or last) N/2 sub-carriers of one
chunk and the first (or last) N/2 sub-carriers of a second
chunk; or on the first (or middle or last) N/3 sub-carriers of 3
chunks, where a chunk refers to a group of N sub-carriers that
are contiguous 1n frequency.

Thus, to perform blind detection of the type of signalling,
the terminal needs to attempt to decode all of these options.
Within 1.25 MHz, there are 3 chunks, so this implies that the
terminal has to perform each decoding option 3 times 1n order
to perform a full blind detection of the signalling.

According to the related art, each of the different formats 1n
this proposal are decoded using a standard Viterbi decoder
prior to checking of the CRC. Thus, if there are M formats, M
Viterb1 decodings are required. Furthermore, if there are N
chunks, N*M decodings are required.

A standard Viterbi1 decoding has 3 stages. As one moves
torward through a decoding trellis, assuming that the stages
of the trellis are labelled s=1, 2, . . . S, the optimal path up to
stage S 1s calculated using a so-called “add/compare/select”
procedure at each stage, s. The “add/compare/select” involves
considering, for each of the possible states at stage s, each
possible predecessor state at stage s—1, computing the
encoder output and the Hamming distance and for each pos-
sible state transition at stage s, choosing (and storing) the
lowest distance predecessor state for each current state. The
next step 1s to move backward through the trellis, looking up
the recorded predecessor states 1n order to reconstruct the
state sequence and then to move forward through the state
sequence to determine the originally transmitted bit-stream.
Most of the complexity of the algorithm arises in the first
stage ol moving forward through the decoding trellss.

Now consider the case in which the signalling could be
made up of either N bits from one chunk or N/2 bits from 2
chunks (1.e. two possible coding formats). For the first N/2
bits of the first chunk, the add/compare/select computations
are duplicated between two decoding runs. Thus, it 1s desir-
able to carry out the computations only once, and store at
stage s=IN/2 the predecessor table and the accumulated met-
rics relating to all possible states of the coder at stage IN/2.

The first decoding run can proceed by taking the remaining,
N/2 symbols of the chunk and starting with the accumulated
metrics calculated for stage s/2. Similarly the second decod-
ing run can continue by continuing with the N/2 symbols of
the second chunk and starting with the accumulated metrics

calculated at stage N/2 of the first chunk.
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The terminal also needs to decode the second chunk and the
second halves of the first and second chunk. Thus, a more
optimal procedure 1s firstly to calculate for the first and sec-
ond chunks the lookup table and accumulated metrics up to
s/2 and then, to calculate a set of accumulated metrics and
predecessor tables for the second halves of the chunks. How-
ever these need to be calculated for each possible starting
state at s/2.

For the first chunk, the accumulated metrics for the first s/2
stages can be combined with each of the accumulated metrics
and predecessor tables for each possible state at stage s/2, and
the lowest accumulated metric path chosen. Similar compu-

tations can be carried out for decoding the second chunk, and
when decoding half chunks (e.g. first half chunk of both

chunks).

A similar procedure 1s applied when chunks are split into
thirds. The general procedure 1s that a set of preceding state
tables corresponding to each possible state and a set of accu-
mulated metrics 1s stored at each point at which a chunk can
be broken up. In this way, the add/compare/select needs only
be carried out once for each data symbol, regardless of the
number of different decoding configurations.

Potentially, storage can become an 1ssue, 1n particular if 3
chunks are involved. The intermediate, 1.e. the second com-
ponent, of each decoding requires predecessor tables to be
stored for every combination of start and end state of the 14
chunk; 11 there are 256 states this would imply 65536 tables.
To alleviate this 1ssue, an option 1s for the decoding to be done
in a predefined order such that information on the most likely
intermediate states can be used to reduce the storage space.
For example, 1f firstly the first 3 chunk 1s processed, then
only the first 2 to 4 most likely states can be considered when
creating the feedback tables for the second V4rd chunk of the
first chunk, or the first 4rd chunk of the second chunk. In this
way, 1ncreases 1n storage are negligible.

FIGS. 10,11 and 12 relate to the case 1n which signalling in
chunks 1 and 3, butnot 2, 1s to be detected. The signalling can
be entirely located in chunk 1, entirely located in chunk 3,
located 1n the first half 1-1 of chunk 1 and the first half 3-1 of
chunk 3 or the last half 1-2 of chunk 1 and the last half 3-2 of
chunk 3. In FIG. 10, the Add/Compare/Select 1s used 4 to
build up predecessor tables and accumulated metrics for half
chunks of the 3 chunks. For the first half chunk 1-1, one
predecessor table 1s required, together with ac Cumulated met-
rics for all possible states at stage S/2. For the second half1-2
of the first chunk, predecessor tables are required 5 for all
possible starting states and accumulated metrics for all pos-
sible end states, considering starting state 0. For the first half
chunk 3-1 of the third chunk, predecessor tables are required
6 for all possible starting states considering end state 0, and all
possible end states considering start state 0. For the second
half 3-2 of the third chunk, predecessor tables are required 7
tor all possible start states considering end state 0.

The amount of storage required 1s 6*N predecessor tables
and accumulated metrics where N 1s the number of states. The
storage requirement can be reduced by evaluating firstly stage
1, then passing information on the likely states S/2 to stages 2
and 3, to eliminate unlikely intermediate states.

In FIG. 11, to decode the first chunk, the accumulated
metrics information 8, 9 from the two half chunks 1s com-
bined 10 to find the optimal intermediate state. The appropri-
ate predecessor table for the second half chunk 1s then com-
bined with that for the first half chunk to yield a complete state
sequence.

In FIG. 12, to decode the first halt of chunks 1 and 3, the
accumulated metrics information 11, 12 from the two half
chunks 1s combined 13 to find the optimal intermediate state.
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The appropriate predecessor table for the second half chunk 1s
then combined with that for the first half chunk to yield a
complete state sequence

An advantage of this feature 1s that the complexity of blind
decoding a number of possible decoding formats i1s drasti-
cally reduced, since there 1s no duplication of the add/com-
pare/select operation. This allows for lower complexity
decoding, or alternatively reduces the latency of the decoding
operation whilst enabling a more optimised structuring of
control signalling.

The system also includes permanent or removable storage,
such as magnetic and optical discs, RAM, ROM, etc. on
which the process and data structures of the present invention
can be stored and distributed. The processes can also be
distributed via, for example, downloading over a network
such as the Internet. The system can output the results to a
display device, printer, readily accessible memory or another
computer on a network.

A description has been provided with particular reference
to preferred embodiments thereol and examples, but 1t will be
understood that variations and modifications can be effected
within the spirit and scope of the claims which may include
the phrase “at least one of A, B and C” as an alternative

expression that means one or more of A, B and C may be used,
contrary to the holding 1n Superguide v. DIRECTV, 358 F3d
870, 69 USPQ2d 1865 (Fed. Cir. 2004).

The mvention claimed 1s:
1. A method of resource allocation 1n a communication
system, comprising:
setting specific time and frequency chunks within a band to
provide localized and distributed resources for each of
localized and distributed users where the localized
resources allocate contiguous groups of tones to a user
and the distributed resources provide non-contiguous
groups ol tones to the user;
signalling resource allocation for each user 1n a chunk at a
same Irequency range as an allocated resource, or a
subset of the frequency range of the allocated resource;

allocating the localized and distributed resources to a par-
ticular chunk determined by blind detection based on a
signalling structure, where the signalling 1s located 1n a
same band as allocated resources.

2. A method according to claim 1, wherein the chunks
comprise half or third chunks.

3. A method according to claim 2, wherein an orthogonal
frequency division multiple access communication system
implements the method.

4. A method according to claim 1, further comprising:

dividing chunks allocated to distributed resources into sub-

chunks; and

allocating to users a sub-chunk within each chunk of a set

of chunks allocated to distributed resources, with a num-
ber of sub-chunks determined by a total number of
chunks allocated to distributed resources within a band.

5. A method according to claim 4, wherein a band of
minimum bandwidth consists of three chunks.

6. A method according to claim 5, further comprising allo-
cating resources over multiple bands to users requiring more
than the minimum bandwidth.

7. A method according to claim 6, wherein said signalling
of resource allocation for a user requiring more than the
minimum bandwidth 1s given in only one band and includes
an 1dentifier of which earlier or later bands also contain
resource for that user.

8. A method according to claim 7, wherein the multiple
bands are adjacent.
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9. A method according to claim 8, wherein said allocating
allocates at least two chunks per band for distributed
resources.

10. A method according to claim 5, further comprising
allocating distributed resources to a first chunk and a third
chunk.

11. A method according to claim 10, wherein each chunk
includes a number of tones during a specified time duration.

12. A method according to claim 11, further comprising
allocating the tones within each chunk to different distributed
users, such that an identical number of tones are available to
cach user, across all distributed chunks that have been split
between the users.

13. A method according to claim 12, wherein each band has
a bandwidth of 1.25 MHz.

14. A method of decoding a downlink resource allocation
which has been allocated by setting specific time and 1fre-
quency chunks within a band to provide localized and distrib-
uted resources for each of localized and distributed users
where the localized resources allocate contiguous groups of
tones to a user and the distributed resources provide non-
contiguous groups of tones to the user, comprising:

signalling resource allocation for each user 1n a chunk at a

same Irequency range as an allocated resource, or a
subset of the frequency range of the allocated resource;
and

applying a Viterbi algorithm to generate predecessor tables

and accumulated metrics,

wherein generated tables and metrics for chunks or sub-
chunks of a band are stored as partial tables and metrics,

and
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wherein the resources are decoded by combining the stored
partial tables and metrics relating to the chunks or sub-

chunks.
15. A method according to claim 14, further comprising;:
determining a likely start or end state by prediction; and
calculating tables and metrics only for the predicted states.
16. A method according to claim 14, wherein the sub-

chunks include half or third chunks.

17. A method according to claim 14, wherein an orthogonal
frequency division multiple access communication system
implements the method.

18. A method of resource allocation 1n a communication
system, comprising;:

setting specific time and frequency chunks within a band to

provide localized and distributed resources for each of
localized and distributed users, where the localized
resources allocate contiguous groups of tones to a user
and the distributed resources provide non-contiguous
groups ol tones to the user;

signalling resource allocation for each user 1n at least one

chunk at a same frequency range as an allocated
resource, or a subset of the frequency range of the allo-
cated resource;

allocating the localized and distributed resources to a par-

ticular chunk determined by blind detection based on a
signalling structure, where the signalling 1s located 1n a
same band as allocated resources; and

allocating to users a sub-chunk within each chunk of a set

of chunks allocated to distributed resources, with a num-
ber of sub-chunks determined by a total number of
chunks allocated to distributed resources within a band.
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